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FIG. 1 

Universal Intelligence Network (UniNet"™) 
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FIG. 3 

UniNet nodes interconnected in a mesh structure 
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A UniNet Multicast Group 
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FIG. 7 

UniNet Network over Plain Old Telephone Systems (POTS) 
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FIG. 8 

Typical Parallel Channels for ECHO, NEXT and FEXT Cancellations 
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FIG. 9 

UniNet Hierarchical Synchronization 
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FIG. 10 

Gigabit Ethernet over 4 pairs of UTP cables 
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Worst-case Insertion Loss of 100m, cat-5 Cable 



x 1 0"3 Cable Impulse Response 
20 1 1 — i 1 1 r 



15 - 



10- 




3000 



FIG. 12B 



Title: "Channel Equalization System And Method" 
Inventors: Francois Trans & Tho Le-Ngoc 
Atty. Docket No.: 20870-06001; Case 6001 US 
Application No.: Not Yet Known 
Sheet 13 of 97 



Channel Configuration Return Loss 
40 60 80 100 

H 1 1- 




MHz 



Manuf 1 - Orange pair 20 m 
Manuf 1 - Brown pair 20 m 
Manuf 1 - Brown pair 50 m 
Manuf 1 - Brown pair 90 m 
15-10"LOG(f/20) 
17-10" LOG(f/20) 
Manuf 2 -20 m 



FIG. 13A 

Overall Return Loss of Different Cable Channel 
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FIG. 13B 

Worst Case Return Loss Relative to Main Signal 



Title: "Channel Equalization System And Method" 
Inventors: Francois Trans & Tho Le-Ngoc 
Atty. Docket No.: 20870-06001; Case 6001 US 
Application No.: Not Yet Known 
Sheet 14 of 97 
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NEXT loss between pairs of cat-5 cables 
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FEXT Loss Characteristics 
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FIG. 16 

System Modeling 
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Received (desired) pulse response 
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NEXT Pulse Responses 



Title: "Channel Equalization System And Method" 
Inventors: Francois Trans & Tho Le-Ngoc 
Atty. Docket No.: 20870-06001; Case 6001 US 
Application No.: Not Yet Known 
Sheet 19 of 97 



10" 3 



FEXT Pulse Responses 




1000 1100 



1300 1400 1500 



FIG. 19B 

NEXT Pulse Responses 
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FIG. 20A 

Receiver Structure Using Interference Cancellers Prior to Equalizers 
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FIG. 20B 

Receiver Using Interference Cancellers After FFE 
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FIG. 24 

Currently Proposed Structure 
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FIG. 25 

Margin Offered by Different Schemes 
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Margin Offered by Various Schemes 
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FIG. 34 

Next Generation 1553 System Modeling 
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FIG. 35 

Current 1553 Architecture and Data Coding Scheme 
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FIG. 36 

Before and After Fractional Space Equalizer for Precursor ISI 
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Intersymbol Interference (ISI) at High 
Transmission Rate Over MIL-C17 Cable 
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FIG. 38 

Decision Feedback Equalization to Remove Postcursor ISI 
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Proposed High Level 1553+ Transceiver Structure High Level 
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FIG. 40 

Channelization/Timer Division Multiplex Access (TDMA/TDD) 
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Com2000™ PAM-5 Partial Response Signaling Overview 
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Com 2000™ Clock Transfer Control Logic 
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Com2000™ LMS Adaptive Equalizer 
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Generic Tuning Algorithm 



Title- "Channef Equalization System And Method" 
Inventors: Francois Trans & Tho Le-Ngoc 
Atty. Docket No.: 20870-06001; Case 6001 US 
Application No.: Not Yet Known 
Sheet 55 of 97 



lntersymbol Interference 



Pulses 
(a x ) 



Transmit 
filter 

g(t) 



White noise 
n(t) 



Channel 
h(t) 




Transmitter - 



-Channel- 



Sample at 
timet=jt a 



Receive 



s(t)-Ea k a(t-Kt a ) 
k 



|ix(t)-g(t)-h(t)^(t) 



y(t)-|iIa k a(t-KT a )+n(t) 
k 



The receiver filter output is sampled at time intervals t a =txb giving 



FIG. 49 

The ISI Definitions 



y^-XakPKt-K^+nft) 
k=0 a 

- ^ioc t + ^iXakP((i - K)T 0 )+n(t-j ) 
k=0 



Detail of DFE Based Equalizer 






i r 

c nff-»(x ) 



i Feed Forward Equalizer 



The error signal used to set 
the coefficients (crjff-c n ff and 

D 0fb"Dnfb) is the difference 

between m k (the actual input 

to the slicer) and x k (the 

output of the slicer -- the 
ideal signal level) 



FIG. 50 

Conventional Forward 
and Decision Feedback 
Equalisers (FFE/DFE) 



■{z k }- 



Feedback Equalizer 
FBE 



Title. "Channel Equalization System And Method" 
Inventors: Francois Trans & Tho Le-Ngoc 
Atty. Docket No.: 20870-06001; Case 6001 US 
Application No.: Not Yet Known 
Sheet 56 of 97 



(20*6.25 us or 10 nodes in the UniNet network), as shown in figure 05 

white Noise 



Pulses 



(ax) m 


Transmit 
Filter g(t) 


s(t)„ 


Channel 
h(t) 







n(t) 



Receiver 
Filter c(t) 



Transmitter- 



-Channel- 



Receive 



-5 
-10 
-15 
-20 
-25 B- 
m -30 
S -35 

0 -40 

1 -45 
w -50 

-55 
-60 
-65 
-70 
-75 



100m Category 3 Loop 



No additive Interference 

Optimum Relative Phase 

Worst Relative Phase 

ISI Receive 




A FilterConvergence 



x 



0 



10 15 20 25 30 35 
Number of Iterations (X 100) 



40 45 50 



FIG. 51A 

Phase Dependent Convergence of a FFE/DFE Filter 
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The Eye Open Diagram of Biphase Manchester, MLT3 and PAM5 
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The ECHO and NEXT Canceller Filter Performance 
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Time, Phase, Frequency Division Multiple Access Signal Coding Scheme 
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Simplified Burst and Cell Structures 
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UniNet Application over Existing Ethernet IP Networks 
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CSOA Algorithm 
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FIG. 67H/I 

E-DNA Derived Key with 56 bits DES and Scrambled 64 Data bits 
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FIG. 67J/K 

Expected Receiving Parameters Dependent DES Key Generation 
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FIG. 67L 

Outline of the compression function of RIPEMD-160. 
Inputs are a 16 word message block Xi and a 5-word chaining 
variable h0h1h2h3h4, output is a new value of the chaining variable 
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FIG. 70 

PoR Prototype System for Applications using POTS as Communications Media 
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FIG. 71 

Block Diagram of the Prototype 
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Ethernet Interface and Buffer Management 
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DCA Block & Interface Diagram 
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FIG. 75 

Packetizer Block Diagram 
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TX Framer Block Diagram 
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TX Framer Controller 
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FIG. 87 

Block Diagram of Equalizer 
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FIG. 89 

Synchronizer Block & Interface Diagram 
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